
UNITED STATES DEPAIWMENT OF AaRICULTuRE, 
T~ICATIIIER BUREAIT, 

Wnshington, 8eptmnber IO, 1993. 
Hon. HENRY C. WALLACE, 

SIR: I have thc  lionor to  submit, bercwitli a report 
tions of the Wenther Burenii during tlie fiscal yew e 
1923. 

&wrefary of Apl”iGWltZLTt7. 

Respectf idly, 
C. F. MARVIN, 

Chief of Bziwrru. 

, A new significaace is nttaclied nowadays to tlie we~tl ier  factor in 
all humnu conduct and operntions. For centuries a topic often con- 
venient to fill lulls in converstltion and for  other purposes, the pres- 
snt, nnd prospective wetither for n continent, almost for  the wlholr 
worlcl, is now s p r ~ n d  before the’ public twice ti day in  all tlie news- 
papers, wetit her iunps, and LL niultitude of bulletins nnd advices. 
l’he United Sttltrs lends the \voi*lcl in the utility, p~*ncticnbility, and 
extent of tliis pnblic service, mid ~ v o n  tho smallest progressive nntioii 
yecognizes thnt nn oiypnized public .weather service is now quite 21s 
much n necessity as, say, LL postul sclrvicc. or u police force. 1’213s is 
n growth and deoedop~nent of tlie piist 50 years. In t,he United Stntw 
the general public takes tlir work of its Wetither Hureriu more o i a  
less as u. mntter of COUI’SO. In cnrly yen1.s its forecasts and progno~ 
tications were not tn$on v t ~ y  seriousIy, and its populnr sobriquc,t 
of “ Old Probubilitics” wns suggestive of the huinorous estiinnte i n  
\vliich its work wns qrnerally lield. That WRS when tho buvean WII:S 
a very young institution, litcrnlly in its cliildliood. A liistnrinn trll- 
in the life story of the Isiti~ouu 0:tn ensily discern its pro iws into 

viewed its protentions nnd ncconi~~lisl~meiits (or fnilnres) with soni(’ 
oeriousncss. However, with sninll sympathy for the burcnii’s foiw 
casters, and less nnderstnnding of the difficulties of theill tnslrs. 
stomis of complaints foiq f nilures prevailed throughout the 1md. 
These are w r i t t m  in the columns of tlie pitblic press tlirougliout tlw 
closing years of the ,last cp tu ry .  

ltecognjzing its Iimittttions, undismnyed by the onslaught of its 
critics, confident of the wonderful possibilities of its usuful public 
aervice and its ability to mnlre i t  worth while to the Nation-to nia1w 

work p y  back to tho Nation in economic benefit many hundreds 
dollars tor one expended on the maintenanco of the work-tho 

bureau, through its technical staff of loyal and patriotic publio serv- 

so f.: er youth and manhood. With this cnniu a pwiod when t 4 ie piibliv 
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ants, struggled on, bettering :met exteiidiiig the service little bY 
little and in many ways. What  does tlie historian who studies the 
press and weather bulletins of the present day fiiid with res ect to 

pective weathw, and for those who need fuller details special b d  
letins convey everything lrnown :uid ascertainable. The shipperS 
of perishable foods and products are told of the hot and cold waV(‘5 
their sliipnicnts will encounter en route to any destination. To tho 
great centers of population this foivknowledge permits the saving of 
many tliousands of dollars ailnually in losses eitlicr of products 01’ 
by damage claims, or both. Severe c o ~  waves, heavy snows, a d  
gencr:i~ storms ovcrsprcntl cxtcnclcicl regions of tlie country tiriie and 
ag:iin eacli year. The nemspapers carry well in advaiice timely de- 
tails of tliesc occurreuccs, and livestoclc is slieltercd, provisions m t d e  
for maintaining trnEc, snows renioved witliont ernLarrnssing block. 
:ides, and every prec;iution ta~tcii to minimize tlie ill effects wllick 
would overt:ilie every comninnity visited uii:iwares by tlicse ai m?S- 
pheric plic~iioiiiena. Orchards arc protected from frosts, and f r d s  
tind agricull ural crops :ire saved ant1 mai urcd under the prompt and 
helpful advices of the meteorologist. 111 the flooded :tress of the 
grent w:itrrways advices :ire givrn n m i y  hours, often clays, and some- 
tiiiies weeks i n  advance of the crest stages, geiiernlly to the f r ac t id  
of a foot, wliicli the flood will attain. Such floods, in changing in- 
lonsities, :ire nnnnal Pentures of the river cIi:~nneIs, :md the service 1s 
performocl when the nerd arises,, ypar after year. Only the mer 
chants, the engineers in control of river operations, and the agricd‘ 
turjsts whoso aci’es arc subject to possible inundation are able to 
spe:tk from personal experience of the acciirtwy and vdue  of tl1e 
flood warnings of the bureau. These serve to minimize the losses 
:md destruction which, without forewarnings, would become a cn- 
lamity. Meteorology and radio communication have literally trans’ 
formed the navigation of the sca from a great peril to a state of rela- 
tive safety, espec ia~~y in coastal maters and on tlie ~ i i g ~ i  sem in r e d  
of the clnily broadcast of weather reports from coastal stations, 
C‘/:~rgo and evm passenger ships now sliapo their movements OD 
weather reports. During the hurrictine season of the southern soas 
we may safely say a captain would not leave port without the latesr 
weather advices, if conditions were menacing, any more than h0 
would leave ~vitliout his compass or some other essential of naviga- 
tion. On the Great Lakes vessels are oftcii compelled to make shelter 
or tic up  a t  dock during stormy conditions. It hns been stated that 
any drlay of this cliamcter entails m i  economic loss of from $50 t o  
$100 per hour per vessel. Ignorance of the status and progress of 
such storms on the par t  of the navigators leads to an embarrassing 
di lcni :~ To laive shelter too soon is to incur liazard of storm dam- 
i ~ p .  To cle1:i-y unnecrssarily is to suffer excess of per hour loss. The 
local ofiicial of the Weather Bureau steps in a t  this point and with 
his cominaiid of the weather situation he is able to broadcast advices 
to shipping which literally save ninny hours of ships’ time wit11 
practically no losses in safety and security. I-Iere, again, only those 
actually profiting by this useful service of the bureau are aware of 
its great economic benefits. 

With the advent of the practical navigation of tho air a wli01C 
new service1 is now drmanded, a service of flying-weather forecasks 

this work? Every paper carries the message of present an C r  pros- 



WEATHER BUl?J$AU. 3 

piid wratlier advices to aviators. This compels the bureau to extend 
Its observations and mensur~rncnts above tlie surface into the free air, 
W c l i  is being done in :I very liinited way at the present time by 

The historian following the growth of the bureau to its present 
50 years of maturity may find in the public press niid like soui"ces 
these aiid intiny more detailed accounts of the useful work being 
done. 

The confidence of tlie public at the present time in tho forectists, 
warnings, niid advices of tlie bureau has been expressed over niid 
over :!gain in print aiid statelimit. Evidence of it is found, inorr- 
over, In the uigcnt appeals froiii nl:iny interests nnd inany localities 
for extensions and new fetitures of service. 
$It need not be mid that  all such nctivities requim expenditure of 

public funds. Iiistrunients must be pnrclinsed aiid niaiiitnined in 
operation, offices rented, and iiitiny espenses incnrred wliich to-clay 
are much in O X C ~ S S  of the s m e  costs before tho ~vtir. I f  we plticc 
1 he popultition of the Unitcd States, including all outlying posses- 
sions except the Philippines, a t  only 100 millions, 2 ccnts per niiiiimi 
from each inan, ~0111~11, tint1 child would more tlian pay the entire. 
costs of iriaintiiining the Mre:ither LJurctiu ~ v o r l ~  The  t i n n  has corn' 
when, with the 1wev:iiling high costs, the biureau is unnble to Piilly 
niaintnin its work, inucli less iiieet incrcasing drnirinds for servicr. 
with its prcscnt fticilitlirs. Pixctically ( w r y  one oE its iiioro than 
200 field stations is operating under the minimiim number of per- 
sonncl, often in crowdud oflicw, and with no flexibility to inoet tem- 
porary losses from sic1~ness, nbsriice on leave, mid unfilled vactuicies. 
What huppens is overtime hours of work tind loss of v~icatioiis, with 
corresponding fatigue, discourtipinriit, clissatisfaction, nnd incfi- 
ciency. I n  these post-war tinics of insistent cifort at curtnilnientl of 
public expenditurrs :~nd  t lie socurinq of t lie nxtximum of cficiency 
and economy in Government adininist nil ion, tlic 7Vctitlier 13ure:iu 
feels i t  cnii invite the closest invcstigntion of its status. I f  anyonr 
supposes the ninsiiniini return is not bring givrn liiiii, let l h i  visit 
any one of the principal stations and :iscertain for  liiiiiself its pro- 
gram of work and service, and the low salury sctilc mhicli lins pro- 
vided for years bec:zuse of rigid statutory limit8 tioiis and prcnliur 
conditions of' coinlwmnl ion c~sttiblisllrd in this burcau years before 
tlie war and ~ l l i c l l  still continue. Incrcnscs are nccrss:\i*j~ to main- 
tain and extend this iiscful service. 

The annual program nnd routine of tlic piiblic service of the 
Wcntlicr Uiweau is not LL lierittige hnnded down to us from the clistant 
p:wt or even from the 1:ist gencrtttlon. It is conspicnonsly :I crea- 
tion and developinelit of tlic lcadcrs rind saniors in its present per- 
sonnel, inc,Iiiding tho grent contributions from t~ sliiiill iiuniber of 
I'aithful inen nnd brillinnt ineixorologists who hnvo pnssed beyond. 
jve :u.e the genenition which is pissing on to our successors a highly 
oI*ghnizcd nncl dcveloped service. Our ttisl;, our responsibility, 1s to 
recruit nntl trnin those who tire to ctirry on mid pel.iect this work in 
(lie future. This will not be possible imless the s:tl:u.y scales nnd 
rcadjustnients which nlrerdy linve been worked out by tlie reclnssi- 
ficatioii agencies are granted. Until that  is done few college-bred 
inen and students of science, equipped intollcctuiilly to inert the re- 
quirements, will be attracted from other lines of endeavor. 

means of kites and little so-c:illed pilot bnlloons. -.---,- 
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When that  pay scale does become operative we l l~ay  hope to secusc 
applicants for OUI* vacancies, ainong whom will be tlloso qualified for 
the most dificiilt tasks of rofessional weather forecnsting. We must 
not orc?rloolr the iiiexoru It: le principlo that tlio Inore successful and 
;lccI1riIte the service of professional forecasting becomes the 
exacting and expectant become the piihlic demands. 

At the pesent, day professional meteorology furnishes R ftiscinatinq 
and alluring wrrw for any student interestecl. ~ 1 1 e  secl1lenco of 
weather conditions nncl the investigation and SormuIntion of its laVs 
:we not to be cxcellrd in any scientific pursiiit for  illfinite variety of 
aspect, perplexing dificulties, and alluring interest. 

Meteorologists twe on the tlirrshold 01 new tliscoverirs ill the do- 
iiitiiii of foiwxst ing. Tlie piiblic receive with respect :uld confidence 
the fowcaStS of storins and weatlirr for  :I l'rw dt~ys in ndvance, but 
they :we not satisfied that we stop a t  that point. Idotter after letter 
is recrlivrtl fi*oni d l  sidw :isking the  l)u1*enu for l'orccusts for sefl- 
sons, for nionths, and rvcn years ahead. The only L L ~ I S W T C ~  in nll syC1I 
cases is that  tlie bui.eau Irnows of no sound physical Itiws by w l d  
sucli forecwts c:in be made wit11 any promise of success. It, will pot 
j eop: i id iz tb  tlir confidencc it has won from the public by iinclertukl11g 
to (lo ti thing it can not clo well and upon a. scientific basis. 

Tliri-e ale :i few pcr11:tps I I K J ~ ~  deeply versed in sonie other sciellc@ 
t 1i:in nieteoi~logy, siicli as astrophysics, sociology, geo!ogy, ccononiIcs, 
etc., w ~ i o  1 1 : i w  rssayecl to claim diswveries upon w111cEl n species pf 
I ong- 11 nge T I I ~  profession a1 iiieteorol oglst 
and foi*ec~stcr, Iiowrve~*, is inclined to view such enthusiasts as irre- 
sponsiible for thc successfiil verificntion of sucl~ forecasts, as 0~01" 
optimist ic, or tis ltold and daring pioneers who possibly inay bl@ 
a way tln.oiigli tlio wiltlei~ness only to leave to others the difficult t : d  
of est ah1 idling siii+c nnd safe communication. 

Coiiswvnt ivcly, however, this much may bo s;iid of  long-riingo fore- 
casting : No scientist has or cnii denionstratc, I believe., t11a.t tM' 
malting of weatlier prcdictions of :I general c:liaracter for :1 considel'- 
:tblr pri*iod of time in adv:inco tr:inscencls :my basic laws of natiW? 
01' is inherrntly impossiblc. That which is not inzpuusibk iniist be 
p~o.ssi07c, tind lrt, this be the justification of those who seek to ~ d v n i ~ e  
the s c k w w  and aid of nietrorology in this difficult ficild. 

i w ; t s  t i n g is possi t)I r. 

FORECAST SERVICE. 

Each yenr now adds new driii:inds for special forecasts and se!.v- 
ice in connrction with outdoor exorcises, riitrl.tuinnieiits, fai1'S, 
avi:it ion merts, :~irp~iinc flig1;lli s, etc., as t ~ i c  conficlence of tlie g e n - d  
pablic grows in the scrvicrb the Weather I3urcuu is able to give, 
All  o 1' tlirw clriiiantls wrre met tmd imny exprrssions of apprecia- 
tion of srrviw r. ncl~red w r ~ e  rrceivrd Irnin tho 1)cneficinries. T h e  
iorwists issiictl twic:. daily for 811 sections of the country and 
w:irninps of l'i-osts, cold wt~ves, storms, uiid heavy snows, when- 
e w r  conditions wnrrmt,  all of mliicli are widely and effectively 
distributed through newsptqers, by telepliono, telegraph, radio, 
maps, bulletins, cards ttncl other means, meet general requirements; 
hit the rapidly increasing utilization of weather information by 
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Wiiiiy business indnstrics is resulting in requests for  niore sptwial for(.- 
casts :tnd d i iwt  service. Tlie calls for such infornitition by teleplionc 
and telegrams lienvily tax the ability aiid fticilities of tbe burenu. 
Many field ofices respond to a Iiiindred or ~noi-e telephone calls ti 
day under normal weather conditions and several t imes :is many 
ivhefi uniisunl or desti-iictive conditions are indicated. A consider- 
able poltion of these cnlls require special considerntion :ind atten- 
tion. Tliere ttre nearly 'LOO field offices to which tlir public lias per- 
?onti1 and tcleplioiiic iiccrss, wid t lw voliime of special service that, 
IS given by this means done  is cnormoiis. These ciills come for  
Iho most pnrt from business nicn whosc intelcsts xi-e affected in one 
way or ttnotlier by the wetitlier. 

d n r  incident will illustrate the cxtcwt to which the telephone is 
used in s e ~ v i n g  tho peo le by direct contact. Announcement, had 
been made by the Weat f 1rr Buretiu o€ n hurricane in the Gulf of 
Mexico which was approaching the Testis coast. Tlie niana(rer of 
tlio teleplione coinpimy in one of the coast, citios ii*epoi'tcd tliat j u r ing  
the 24 hours succeeding the warning slightly mow than 200,000 tele- 
phone connections were made through his office, of which number 
more than IOO,OOO were for weather ~nfornitit,ion. It wns nccrssnry 
to assign seven operators in addition to  the rcgulnr forcr to handle 
the calls. 

FRUIT SPRAY AND HARVEST WEATHER FORECASTS. 

This trial forecast service, which litis been conducted in Ncw York 
State in the aid of spraying operations in the apple-growing districts 
and specid forecasts in  connection with linrvesting, was continucd 
during tho past year with tlic cooperation of the local agricultmists. 
It was necessary to confine tho work t)o mictically the same limited 

tions arranged to distribute the forecnsts in some ndditional counties 
the Wettthcr B~iretiii. As heretofore stated, 
to extend these services to other areas and 
project on as eflectivc basis 8s i t s  great im- 
such time as adequnte funds tire provided 

areas as last year because of lack of fun a S, nlthough St,ate organizn- 

theref or. 
HAWAIIAN FORECAST SERVICE. 

Since 1918 forecitsts 1i:ive been issued tit 1Tonolulu lor tlic benefit 
of shipping in maters contiguous to  the Hawniiun Islnnds. This 
service, althougli, httndicttpped Ir)ecuuse of puucity of ship reports on 
which the forecasts largely were b:iscd, wiis very successful :ind iiiet 
with commendation from marine interests. In the spring of 1923 
the service was greatly improved through the coopcwit ion o F the 
Navy Depwtmcnt in tiwisuiitting to I-Ionolulu daily rtidio inessnges 
containing adclitionnl ship reports :ind curiwit observntions froni 16 
stations uloiig the Pacific coast froin Alaska to soutliern Cnlifornia. 
Tliesc additional reports, together with those f roni Midway Island, 
have en:tbled the I-Ioiiolulu forectister to cluirt general bnroinetric- 
pressure distributions and weather conditions in tlie Pnciiic Ocean 
east of the one hundred and seventieth meridian aiid h ive  greatly 
facilitated tlie issuing of more accurate forecasts for tlie Hawaiian 
Island district. 



6 ANNUAL REPORT$ OF DEPARTMENT OF AGRICUIATURE. 

ALASKAN SERVICE. 

An organized unit of the Weather Bureau has been in operation ill 
AIaska slnce 1916, with headquarters in Juneau. A large part of the 
activities have been devoted to the securing of records from all 
:tccessible portions of the Territoiy for climatological purposes anc' 
the maintenance of stations far the takin and telegraphin of 
observations for forecasting requirements in t B e States. Twiccs-fdY 
observations are obtainrd from 11 stations with a gratifying degree 
of regularity by means of radio telegraph, and cable (in most cas& a 
combination of the three . Tile active and cordial cooperation of 
the Signal Corps of the drmy and the Office of Communications of 
the Navy was essential to the success of this service. These reports 
are of ines.timable value in the general forecast work of the bureau, 
cspeclally in the issuing of storm warnings for the Pacific coast and 
cold-wave wariiinw for the Middle and Western States. 

~t is estimated &at tlie value of perisliable products saved 11s $118 
result of cold-wave warnings issued last winter for the Chicag9 
district alone exceeded $lO,OOO,OOO, although the winter was not @ 
unusually severe one. The district forecaster, in commenting on theso 
estimates, Rtated that it would have been impossible to issue these 
warnings so timely and accurately if no reports from Alaska had 
been available. The estimates were for the Chicago district alone. 
Many otlier commercial districts in which the hlaslmn obseyvations 
were an equal factor in issuing cold-wave w:irniiigs therefor we!.fl 
similarly benefited. This is cited to indicate the tremendous econaxrllC 
value thrtt the service maint aincd by the Wrathor Bureau in AloslXO 
is to the commercial and marine interests of the United States. 

During the past, years daily forecttsts ~iave Locn madc oii~y for the 
Juneau district of sou thrast Alaslca. The Govcrnment railroad f rofl 
Se~;vard, on the Pacific coast, to Fairbanks, in the Yukon Valley, 6 
distance of 4'70 miles, was completed during the pnst yew. This 
ivdraad f irrnislics easy travel and iiccessibility to the most extens!ve 
and ricliest agricu1tur:d region in the Territory, and its conipletlon 
created a, demand for R forccnst service. Such servicc w s  begun 
oil J : I I IURI*~~ 2, 1923. Tlic foremsts, made in thc early forenoon 
each day, Sundays excepted, are cabled from tJunonu to Seward, a d  
are distributed by tcl(g~-apIi dong tho i*nilroad. 'I'liry nre also 
fur the^ distributed by telephone and by publication in  nrwspapp~'s 
published a t  Anchorage and Fairbmks. Tho forecasts C C J V C ~  a p e r d  
of 36 hours in :tilv:tncc :ind are for the Matanuska-Snsitna and 
Tanttna Valleys and contiguous coasts and tlie regions tntversed bY 
the Government rtiilroud. Officials of the railroad stated that the 
forecasts during the winter months werc of much assist nncc in lieop* 
ing the rond open and in the making of preparartions f o r  removing 
snowdrifts from deep cuts. 

An jnck1ent:il p r t  of this forecast scrvi(:r was tlie c>st:ibljshinu of 
reporting met eorological stntions n t  Fairbnnlrs, Anchorage, and k c *  
Iijnley ParIi, and the transferring to Coldovu of the station formor];)' 
located at Vulclez. One of these stations, McKinley Park, is located 
in the Mounl, McIGnley National Park, the enstern border of wliicll 
extends for 30 miles along the railroad. The park contains the 
highest mountain peak in North America, &bounds in inagnificyt 
scenery, and is liliely to be one of the great attractions to tourlsts 
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from the United Stntes. The forecast service is designed to be of 
benefit to these visitors. 

RADIO DISTRIBUTION OF WEATHER FORECASTS AND INFORMATION. 

The distribution of forecnsts, warnings, and weather informzt‘ ion 
by radio was covered in some detail in the previous annual report. 
This work continued during the pnst year along the same lines, but 
more effective and widespread distribution mas nccomplished. Be- 
inning September l, 1922, nrrnngements were made with the United 
ruit Co. for broadcasting and disseminatin twice daily specid 

Weather bulletins from its rndio stntion on 8 wnn Island for  the 
benefit of ship ing in the Caribbean Sea. These bulletins consist of 

gitude go”), eastern Gulf of Mexico (east of longitude OW), and fo r  
the Windward Passage. Whenever conditions wai*rnnt, the forecnsts 
are preceded by ndvices and wnrnings regarding any storm or hurri- 
cane that may be in progress and of (‘ northers ’’ during the winter 
months. During the hurricane seasons these w e  added to the morn- 
ing bulletins of weather observntions taken at 8 a. in., seventy-fifth 
meridian time, at  10 stations located in Cuba, the West Indies, and 
on the eastern copst of Central America. 

An added feature of the service from Swnn Island is thnt signnls 
consisting of n red iennnnt by day and n red li h t  by night are dis- 

a hurricane, a storm, or n ‘(norther” is in possession of tlie rndio 
operator, which can he obtained by boat call ashore. This service is 
for the special benefit of ships not eqri ped with wireless, although 

Although tlie number of coinmercial and private brondcnsting stn- 
tions thnt coopcratr with the Weather Bureau in disseminating 
forecasts, wtirnings, mcnther nnd crop information, etc., reninins 
about the simie, there hns been n materinl incrense in the effectiveness 
of the sorvice. Coopcixtion with a number of small stations with 
limited rnnge was discontiniied nncI several large and ino~*e po~vorful 
stations added. To iiiect popnlnr deinnnds the informntion sent oiit 
by radiophone from several stntions has been nniplifiecl, and now 
includes rivei, foiwasts iind stages, conditions of high\vays as  nfftlctrd 
hy the wen t l i ~ r ,  cifcct of irerit I i c ~  011 C I W ~ S ,  \yoathcr i*cport.s froni the 
)rincipnl crop tirriis, sprcinl forecasts for tlir giiidnnco of f:iriii[>i*s in 

iim.vcsting, etc. In Ii1:in;y cnscs forccnsts for scvernl Stntcs :we now 
hrondctist from :I singlc station. The gi*adnnl discoiitinuaiic,c of t l i e  
sin~illri~ r i n d  loss po\ri~i~fiil sttitions hns left the burc~nii with H clinin 
of wrII-dist i*ibutcd and relinblr stations, froni which hriirty nntl con- 
tinued coopertition mny he exlmtecl. T h y  :ire so located that 
1irnctic:illy 1111 srclioiis of f Iir coiint 137 1112 assurrd of opportunity to 
obtnin the forecasts siitisf:~cto~ily n i d  directly. I t  is iml)ossiGle to 
approxiinat ely est iiiiatr the numl)cr of pcople being sei*vcd in  this 
way. In ucltlition to  the hund1~eds of tlioiisnntls (if rccciviiig-set 
owners who recrive the, forecnsts by rndioplionc, h r g ~  nuinbc~~s of 
whom cnn obtnin tlicni in no otlicr wny, iiinny rcpei1t tlieiu to  tlicir 
neighbors by tclcpliono. This latter form of sclrvico lins bccoine so 
potential that arrungeinents R ~ U  in ha11d for  II dofinite folmi of olypni- 
ention .which will replnce t hc t e l~gr~i~d~ing  of iorecxst incssiigos no\v  

d 
Ivind and weat x er  forecnsts for western Gulf of Mesico (west of lon- 

played from the rac f io tower to  indicate that in f orniation concerning 

any ship so equipped may obtnin tho in !i orniatjon by radio call. 
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wnt  t o  centers fo r  disti-ibntion. It is expected thttt inorp effective 
sei*vjcr will 1w :iccomplisl~c~cl t h ~ ~ i v l ~ ~ y  :ind that considei~able oconoinY 
will result, 

Broadcasting by radioplionc from tlw Arlington nnvnl ~sadio sta- 
tion (NAA) of weather forecasts and warnings for each of the States 
comprised in the Washington forecast district mas i n a u g u r d d  
February 15, 1923. Broadcasts aiv made three times daily-at 10.05 
a. m., 3.45 p. in., and 10.05 p. ni., respectively, on ti wave length of 
435 meters. A general forecast covering the entire district and such 
storm and flood warnings as are issued for  any portion thereof are 
included. On Saturdays tliere is iiicludcd in the 3.45 p. m. broad- 
cast the weather outlook for  the cmuing week, Mondiiy to SaturdfiY, 
inclusive, for the North and Middle Atlantic St ates, the South htltzn- 
tic and East  Gulf States, the Ohio Valley and Tennessee, and tho 
i-egion of Great Lakes. On Wednesdays, March 15 to November 30, 
inclusive, a summary giving the effect, of the weiitlier on crops during 
the preceding seven days ending a t  8 a. in. Tuesday is given in tho 
10.05 a. ni. and 7.45 p. m. broadcasts. A feature of the service from 
Arlington, which provides for dissemination of tho meather forecasts 
immediately after they are issued, is that the announcements are 
made directly from the Weather Bureau office in Washington, which 
is connected by telephone with the radiophone transmitting apparatus 
a t  Arlington, Va. 

STORM-WARNING SERVICE FOR THE NORTH ATLANTIC OCEAN. 

The need for a storm-warning service for  the North Atlantic 
Ocean was quite conclusively demonstrated during the past winter. 
Not for  many years were the cyclones in that  region so intense and 
so frequent. They caused delayed voyages, much damage to ships 
and cargoes, and distress to passen ers. The experiences of vessels 

following is quoted from an editorial in the Philadelphja Public 
Ledger of January 8, 1923, in reference to storms in the North 
Atlantic : 

One nnturt~lly muy usk : Whrit are me goiiig to (lo about tlie cyclones in order 
lo lessen the cliiiiger to iiavigrtlion nntl to iiicre:ise llie ('omfort of the pnssengers? 
It ~ 1 1 1 ,  for olwious re:isons, be iinpossihle to divert tlie storms to other courses 
or to dimiriish tlieir severity. Tlie only poss1l)le tliiiig to do is to give warnin8 
of their presence, tlieir intensity, and  tlieir direction of travel that vessels maY 
steer denr  of regioiis of violent winds. Wifs ('an be (lone, ns iiiis been dernoll- 
stra ted 1 b . v  met C'OrOlOgi rill work on 1)onL'd tlie 1b.enc.h steamship tJncqucs Cartier, 
wliicli during its last several trips on tile htlrintic litis rictcd 11s n floating mete- 
orologirnl Torernst nnd distrihutiiiy: renter. 

Thc Weather 13ui*cau lins followed with much interest the pioneer 
work of the French sttwrisliip Jacyuc~.~ C/artier, referred to  in the 
d t o r i a l .  This ship is eiigngcd in gensrnl freight carrying and is 
cominonly in service bet,wceii li:uropean and American 1 3 O I ' k  Its 
distinctive feature is that it is tilso usy,d as n school for  the trniniiig 
of officers for the merchant ships of its owning company, about 50 
cadets being continually under instruct ion. T h e  trtkining course 
includes all phases of navigation, corriinercial and intmnational ma- 
rine Iaw, astronomy, and n thorough course in theoretical and applied 
meteoi-ology. A weather-forecsst and storm-warning service is con- 
ducted as an incidental par t  of the instruction in meteorology. The 

caught in tliese storms occupied muc 5 space in the public press. Tho 
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latter project has the cooperation and support of the French blete- 
orological Service. The ship makes about three voyages n year, 
mostly to southern ports. Consequently IC renders only intermittent 
service and is only occnsioaally on nortliern routes, for which there 
is the reatest deinand and need for weather forecasts and informn- 
tion. %he forecasts issued from the Jacques Cartier are based upon 
United States Weather Bureau bulletins containing observations 
from stations in tlie United States and Canada, upon similar Euro- 
pean reports broadcast froin the Eiffel Tower in Paris, and upon 
reports collected from ships at  sea. The forecasts and warnings are 
distributed by radio twice daily for the bonefit of ships of all nations 
that are within range. 

The Weather Bureau received an invitation to have a re resenta- 
tive take passage on tlie Jacyues Cartier for the pur ose of observ- 
ing and reporting on the meteorological work con $ ucted thereon. 
It was accepted, and last spring the supervising forecaster of tlie 
Weather Bureau inade a trip on the ship from the United States 
to France and return. I-Ie re orted that the work was an unquali- 
fied success, that its twcomp~sluuents demonstrated quite canclu- 
sively that a forecast service for the ocean is feasible, of ret~t eco- 

North Atlantic. 
Continuous service of this charactor would require the utilization 

of at least three vessels and would involve no interference with t<heir 
regular voyages and traffic. Continuous service is necessary to keep 
vessel masters informed at all times as to the wind and weuthor con- 
ditions along the routes they are traveling; advise thein as to the 
location, intensity, and direction of inovement of storms which mi lit 
cause damage to ships und car roes or u t  least retard progress; ena B le 

sllip work en voynge and to take advantage of fair weather and 
smooth seas for painting and other outside work; give them infor- 
mation of wind and weather conditions to be expected at  ports of 
destination, thereb preventing unnecessary delays, and in othei. 

The plans for such service have been worked out and submitted to 
the United States Ship in Board. They have met with approval 

providing hcilities on the necessary number of Shipping Uonrd ves- 
sels ruiinino regular1 on the northern routes between the United 
States and h r o p e .  !$.he Bureau is alert to the inauguration of somc~ 
service of this character at the first opportul~e occasion. 

The total reported flood losses duiing the year were $36,591,362. 
while thc vnlue of portable property saved by flood warnings wt\s 
given in tdmittcdly incomplete returns as $4,240,465. 

nomic value, and that there is much need therefor, especia P ly on the 

them to avoid such storms as f nr as possible; enable them to lay out, 

ways provide usefu T and hdvantngeous information. 

of that orwnization, wiic 7 -  a has offered cooperation in  the way of 

ADMINISTRATIVE FEATURES. 

Clinnges in orpnjmition and adminishntion during tho yeiir wcrc 
few and not of great consequence. ~%veral stations of observation 
were discontinued and others estilblished with docreused cost of 
( y e  ration. 

Wliile the river service etist of tlic Missouri is virturdly mufiicient 
for prwmt necds, tlie reverse is the fact for tlie p e n t  territory to the 

(~7203--23-2 
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westwtird. The natural and steady expansion of the great agricul- 
tural and commercial interests, together with the attendant increase 
In population, reasonably requires a proportionately increased ~ervl@' 
if the legitimate requirements of the people are to be fulfilled. We 
need hundreds, yes thousands, of additional river stations, Tho cost 
of a rainfall station is about $12, with ractically no maintenance 
cost except depreciation on equipment. &e original cost of a rive! 
station will average about $100, with an annual maintenance cost O* 
about $175. Owing to present program of economy no increases of 
consequence are contemplated at this time. 

For several years the mountain snowfall service has been in need 
of a complete reoreanization. This service is maintained in the 
mountain renions of the far  West in order to provide farmers and 
others reliabye information as to the amount of bater that mtty be 

the constantly increasing demands for more accurate an$ cornpry- 
hensive service haye exceeded our ability to supply under present 
conditions. Intensive work of the most approved cliarRcter is higlllY 
necessary but must await the appropriation of the requisite funds. 

relied upon each year for irrigation and hydroelectric pur oses, an d 

RESEARCH WORK. 

During the year schemes for forecastinr river stages and floods 
have been completed for the Willamette kiver system of Oregon, 
the Connecticut River, and the Braaos River of Texas. Oth@* 
schemes will be undertaken as time will permit, mainly for the 
smaller rivers, as those for the larger rivers and their tributaries 
are virtually complete, although some need revision from time 
time. 

RIVERS AND FLOODS. 

The outstanding floods of the year were those in the Arkansas 
River from eastern Kansas to the mouth, the Neosho River of IZan- 
sas and Oklahoma, and the Cimarron and North Canadian Riverj 
of Oklahoma. Four weeks of almost continuous and frequently ex- 
cessive rains brought about these floods, and the crest stages were, t'$ 
a rule, higher than any previously recorded. Coining as they d d  
a t  a season of matured wheat and growing corn and other crops, and 
covering in southeastern ICunsas and northeastern Oklahoma alone 
nearly 300,000 acres of highly productive lands, the floods caused 
loss and damage, very incoinplrtely reported, to the value of 
$27,884,200, of which by far the greakr portion was in crops, ma- 
turcd and rospective. During the great Mississippi Valley floods 

$11,000,000 IPSS than in the Arlransas and Canadian Valley floods, 
but the former flood came before the planting season had well set 
in, and, furthermore, the lands were protected by high levees. 

No flood warnings, howevei- accurate and timely, can revent loss 

during this Arkansas Valley flood livestock and other property 
to the value of $1,350,000 were reported as having been saved by the 
flood warnings of the Weather Bureau. 

of 1022 t E e total losses as reported wcre $17,087,700, nearly 

and damage to fixed property, but movab P e property, 
Of especia ly livestock, can be securrd, and it is a pleasure to  say that 
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h dcinand for the extansion of tlic cuttlc-re ion servicu over im- 
portant western grazing districts continued. % Axtension of service 
should also be made to some iinpcwtant grain Statcs in tho corn and 
wheat, region, but increas: s in funds are needed for  t,liese extensions. 

FRUIT FROST WORK. 

This service is of great value to the citrus growers of southern 
California, who are strongly organized to combat frost conditions 
and accomplish the saving of much fruit during periods of critical 
weather conditions. The minimum temperature forecasts and spe- 
cial frost warnings during the current year were remarkubly ac- 
curate, The various fruit growers' exchanges coo erated extensively 

assistance. 
After the close of the frost seaSon in southern California, the 

special bureau representatives rendered excellent service in the Sail 
3 oaquin Valley (Presno-Lindsay district) , the Sitnta Clara Valley 
(San Jose district), the Napit Valley (Winters district), the Rogue 
River Valley (Medford district), and in tho fruit sections of eastern 
Washington. 

Other fruit frost activities were conducted during the yenr us fol- 
lows : 

NEW MEXICO, EoswmL.-Much interest was shown in the work, 
:ind nearly all orchards are equipped with frost-fighting devices. 

ARIZONA, YuMA.-A temperature survey was continued, prirrtarily 
in the interest of the citrus industry in this vicinity, which is a giww- 
ing one. 

CoLonADo.-Fruit frost work continued in the Gunnison and Un- 
compahpe Valleys in tho vicinity of Delta and Montroso, Colo. 
(Denver district), the Colorado River Valley in the vicinity of 
Grand Junction, and in the Can on Clty fruit district (under 

tlie minimum temperature forecasts niid special frost wnrnings mrrc 
satisfactorily verified. 

NEW JIRSEY, NEW LIsnoN.-The work in this district was main- 
tained by the official in charge at  Philadelphin, Pn., but no special 
representative was assigned to New Lisbon. 

KANSAS, WIcIxITA.-The three statiolis recently cstnblishcd in this 
district were maintained during the year. 

FT,oRTm.-Fruit frost work was continnrd n t  the smm crntrrs 
where it was in operation hst year, IlnnJe~jr, d:icksouville, ~'cns:icol:i. 
niid Tam a, the work being conduct~d by t h  mnintcn:incc of spc'cinl 
stations a I; ong pmctically tho same l i i i~s  :ns previously. 

ILLINOIS, PEonu.-Service in the v l c ~ ~ n t y  of this station wts iii:1in- 
taillecl :is during tlie jrevioiis p t r .  foul. sprcinl coqxrutivc fi- i i i  t 
st t~tions being operate 

M~ssounr.--Ii'ruit frost centers were inaintniiied at St,. Joseph nnd 
Springfield, Mo,, and specid warnings fnrnished to fruit growevs. 

with the bureau during the past year in giving k ntiiicial and other 

Pueblo). The work was conducte dy in a safisfnctory manner, and 

COOPERATION. 

A numbor of committees, consisting of rcprcsentntivos of the vwi- 
ous bureaus of the departmont, were appointed by the Assistant Scc- 
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retary of Agriculture during the year to cooperate with Sta;te. qol- 
lcges of agriculture and extension services in apicultural actlvltIeS7 
the chief or assistant chief of tho division of agricultural meteorologf 
being designated a member of eztcli. These committees were aP- 
pointed and worked chiefly during thc latter part of the year, and 
their actiFties were progressing a t  its close. They were as follows: 

RANQB coMawrrm.--Data bearing on the range problem relating to 
the work of the Weather Bureau were prepared and submitted to the 
general committee. 

RANGE EXTENSTON TICACEXINO COMMITTEPP-A range handbook is 
under preparation. Weather Bureau data for inclusion in this have 
been submitted. 

SPHINO-WIIP:AT I ~ E Q ~ O N  c o ~ n m ~ ~ ~ : r ~ . - T h e  assistant chief of division 
attended a conierence of the Spring Wheat Regional Council at St. 
Paul, Minn., in January, 1923, at which it was decided to prepaye a 
bulletin showing the physical characteristics of the spring-wheat 
region, about one-third of which should be devoted to climate ; ‘at the 
close of the year the preparation of the climatic section was well nd- 
vanced. 

OZAIU~ conrnrr~~1‘:l.:.-weather Bureau material has been submitted 
for use of this committee. 

CorToN COUNCXL.-‘~”~O subcommittees of the Cotton &unci1 are 
working, namely, Forms and Functions of Local Associations and 
Statistical Investigat,ions. This division is represented in both of 
these committees. 

EXT%NSION oomni*rm+-This committee has made a final report 
to the Assistant Secretary, which includes a recommendation that 
each major bureau of the de rtment detail an om loyee to givc his 

Service. 
Some preliminary arran cments were made for cooperation with 

meteorology, i. e., informing the farmer and the business man what 
the Weather Bureau has available that would be of assistance to 
thein and how it may be obtainid. A trip was made by the official 
in charge throu h the Southeast and in some of the States eust of 

with the nature of our products, and to formulate ans whereby the 
information could bo distributed in the most, expe nnd widest 

entire tinlo to extension pro g. lems, to be finmced i y the Extension 

the extension agents of t a e department in educational work in 

the Mississippi % ivor to acquaint the extension agents and others 

manner possible. 
PUBLICATIONS. 

The following papers,, prepared either by em loyees of the di- 
vision, or by station officials cooperating, were pu g lished during the 
year : 
Influence of Wentller on the Yield of Crops. J. Warren Smith. Monthly 

Frost  Fighting In the Pews Valley. C.  €Zullenbeck. Monthly Wenther Review, 
Predicting Miniinurn Temperatures. W. .J. Benr~ett. Montlilg Weather Re- 

Precipitation of Africa. Research Serles No. 13, Amerlcnn Geogriipliicnl So- 
(Included with Vegetation und Solls, by 13. I,. Slinntz and C. F. 

Weather Review, November, 1922. 

.Jnnuary, 1923. 

view. Pehrunrg, 1923. 

ciety. 
MruBut.) Ry J .  R. Klncer. 
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Relid by 
J. B. Kiiicer at  the annual meeting of the American Geogriiptiers, Ann 
Arbor, Midi., December, 1922, and published in the nnnnls of tlicit nssocia- 
tion. 

The Climate of the Great PlniliB as II Fnctor in Their Utilization. 

AGRICULTURAL METEOROLOGY. 

The regular veekly summaries of weather conditions nnd their 
effect on the advance of ve etation and farm oporntions were pub- 
lished, as during the iwe % in year, through the medium of the 

ing the crop- sowing season tho wceltly corn and wheat ro ion bal- 

Orleans covered conditions in the Cotton Belt. The various section 
centws also iqsucd weekly State suniniaries 2% usuul, hi most oases 
throughout tlie year. 
, A t  the more tlinn 200 principal stations of the Weatlier Bureau 
the uniform policy is to secure station offices and quarters in Gov- 
ernment-owned bidldings free of rent wherever practicablo. HOW- 
ever, owing tq conditions that fail to furnish sntisfactor ex osure 
for instruments, or otherwiso provide suitable quarters f f  or t le bu- 
mau, it is necessary to rent offices in many cnses. The following tab- 
ulation indicntes conditions as of July 1 : 

department bulletin en f ’ ,  ttled ‘1 1 ,$ enther, Crops, and Markets.” Dur- 

letln was cont 4 nued et Chicago, and a similar bulletin issue$ a t  New 

STATIONS, AND ACCOUNTS DIVISION. 

Statw of Woatlbor Buroau oflcra at atutions outskle of Wtr.vkinglort. 

Observatory buildings (owned and controlled by the Weatlier 
I3ureau)--------------------------------------------_------- 413 

State university buildings ___________-________-----------_---_- 5 
Federn1 buildings _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  75 

Free quarters and accommodations : 

--A 

Totnl free of reiitul________________________________________----- 129 
Xented buildings, etc., owned by individuals or corporatlons : , 

Oflice buildings _______________________________  ~ .______ _ _ _ _ _ _ _ _ _  !)O 
Buildiiigs with kite-flying Adds, aerological ____________-___I____ 6 

Total Iiulnlw rented buildings Dnrtly or wholly occul,ied--___-____ 96 
,, lotul-___-l-------_-_------,----------.--_--------------_------- ’225 

The fore wing doas not include Weutlie~ 13uiwu buildings at Nar- 
ragansett ker,  R. I., and Mount Weather, Va., wliicli continue un- 
occupied in charge of cnretalrers. 

Special nieteoidogicnl station at  Vtildez, Alaska, \vas discontin- 
ued March 31, 1023, nnd removed to Cordova, Alaska, where free 
office quarters were obtained. Telegraph-line repair station n t  Twin, 
Wash., was discontinued June 30, 1923, 

-- 
- 

LEASE0 QUARTERS. 

Existinn lenses for offico qunrters and nccommodntions at 24 fiold 
stations o? the bureau expired by limitation June 30 1923. These 
involved a total annual rental, as  heretofore paid, of $19,371.36. I n  
taking up the matter with lessors in oach case it was found tlmt at 
13 of the stations new lenses could be had a t  tho same price as hereto- 

‘Three statlona h ve quarters in t w o  uildin 8 vie Cage lIenr Va., two Weather 
Bureau : Clucinnatl, bhio,  and Oklahoma. bkln,, b(SJEntl~e’r Bureau a u t  Federal. 
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fore, while a t  some of the remaining 11 stations exorbitant rentals 
were demanded, in one instance as  much as 150 per cent increase. 
bringing the total to $25,082.64, an increase of $5,711.28. After 
extended negotiations office space was reduced and compronhes 
effected wlicreby new leases were executed for these 24 stations at 
total cost of $22,794 for next fiscal year, an increase of $3,42234- 
:L clear saving to the bureau of $2,288.64 over and above rentals-as 
originally denianded and keeping within the limits of the a pi-oprla- 
tion. Enforced removals were made at Tacoma, Wash., an c!i Dayto& 
Ohio, due to building operations, and rental of roof of an adjoining 
high building for  exposures of instruments at Dubuque, Iowa 
($100 per annum), is included in the above total. 
FEDERAL BUILDINGS IN RELATION TO ADJACENT HIGHER COMMERCIAL BUILD- 

INGS. 

Federal buildings at  places where the Weather Bureau has field 
stations generally are not more than three or four stories, and it 1s 
rare that suitable exposures for Weather Bureau instruments are 
:ivailable thereon. I n  recent ears, and especially during 1923, the 

buildings thus occupied has seriously interfered with the exposures 
of recording instruments. Funds for moving from free quarter9 
10 ti rented building are in depleted condition, and in order to obtaiil 
proper exposures of instruments for meterological observations which 
nre of paramount iinportance i t  has been necessary in some instances 
to place tlie instruments on Iiiglier adjoining buildings, with electrl- 
cal connections to registers in the office of the Government building, 
thereby avoiding payment of high rentals for office quayters. 

erection of higher commercia i! buildinks in the vicinity of Federn1 

REPAIRS AND UPKEEP OF WEATHER BUREAU BUILDINGS. 

Only a few repairs mew made to the buildings and grounds owned 
by the Weather Bureau during the year owing to limited funds. 
Rcpairs and re'piintinp have necessarily been postponed f roin year 
to year and must now be taken up to insure proper prc~servation of 
this property. 

Anlong the 111orr jinl>ortant yepairs and iniprovenients effected 
during the year were those at  Tatoosh Island, Wnsh., where a com- 
1)inecl mater-supply :ind electric-light equi mciit was insttillcd, cis- 

This is collrctrd from the iwof of the observatory building and 
puniped into :111 elevated t:ink. Electric light (110-volt direct cur- 
rent) is fui~nislsrd for the buildings and will also be utilized for 
storm-warning displays, all greatly improving the usefulness and 
rfficicncg of this important station located at  the Pacific Ocean en- 
trance to thr Strait of Juan de Fuca. 

At Smdy Hook, N. J., the two-story brick building erected Au- 
gust, 1914, has never been satisfactory as an observatory and resi- 
dence for the official in char e due to porosity of exterior walls caus- 

failed to make the structure waterproof, the entire surface of the 
bnilding was given two coats of magnesite stucco. Work was com- 
pleted December, 1022, with effective results since. 

Needed storage buildin s were erected on the reservations at  Cape 
Henry, Va., Burlington, Q t., and Abilene, Tex. 

iern water being the only available supp f y at, this isolated place. 

ing intcrior dampness. App 4 ications of fluorspar compounds having 
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Conditions a t  Cape Henry, Vn., were also greatly improved during 
the year by connections with the Norfolk Southern Railroad power 
line, thus securing better electric-light service for Weather Bureau 
buildings and storm-warning night displays made at that place. 

SURPLUS BUILDINGS AND PROPERTY. 

Wea tlier Burciui buildiii s nntl grounds nt Nnrragansett Pier, 
R. I., and Mount Weather,%a., reninin surplus and unoccupied, in 
charge of caretakers. The sale, disposition? or rental of this valuable 
Government property bas not been authorized as yet. Cost of only 
the most urgent repairs and upkcep amounted to about $2,500 par 
annum, which expense is necessary in order to keep tlie property 
from being rendered wholly mortldess. I n  tlie interests of economy 
and good business mnnagement soinellling should be done in the 
matter without further delay. 

TELEGRAPH DIVISION. 

Telegraphic transmission conditions throughout the countr dur- 

r ~ a l  use of the multiplex system for message business by the princi- 
pal tolegrupli conipmy, instead of " liand ') sending which prevailed 
previous to the war, reduced efficiency in some sections. This latter 
method, lio~vever, is still used for forwarding '' circuit " reports, and 
t,he system was inaintnined at, a uniformly high slnndard, despite 
varyin 

Loca? service wits performed during the first half of the yew with 
difficulty, owing to shorttigo of operators due to resignutions of 
t,rained men because of inadeqnnte compensation and to harassing 
delays in securing successors. This situation resnll ed largely by 
reason of the low salaries paid by tlie TVentlier 13urettu as compared 
witli tlie more attrnctive ones mhicli conimarcinl establishments are 
enabled to offer for  the soi*riccs OS first-clnss telegrnp1iei.s. Equali- 
zation and adequn tr png will doubtloss ensue when reclassification 
becomes effrctirc~ : 1 1 1 ~ ~ : ~ 1 i ~ v 1 1 i l o ,  furtlier losses nitty be expected and are 
imminent. 

Pcrforiunnce of the audit worlr of tlie division suffered soniewvhut 
until the disturbing conditions a b o ~ o  i*eferred to wore remedied. 
Earnest and continuous (>fTort s by llir division force during the 
winter, Iiowever, brought this worlc i i p  to ctnto in tlie Into spring. 
No o portunity occurred for revision t i n d  iiu wovement of division 
recor !i s and other iioncsseiitiiil :ic.tivitic.s of :L c \ csilxble chartictor re- 
ferrod to  in tlie lnst re ort which h n v ~  hiin tloriiinnt since the iinme- 
clinte post-war period 5: ectwsc of f recp i i t  iund long-continued losses 
in orsonnel. 

Zontracts were rrnowec~ on favorable tcrnis witli t ~ i e  various 
telcga h, tole )1iono, wireless, and cable coinpmios, with tlic excop- 
tion o P i  one te cgrnpli company, with which tliero has been no formal 
agreoinent for several years, although the rntes for service imined in 
the lnst executed contract arc continued indefinitely by informal 
agreemen t . 

An important eleiiient of the co~n~nunicatio~i service during the 
hurricane senson is the prompt receptibn of cable messages from the 

ing the year were what rnuy be considerad as normal, althougi 3 gen- 

meather conditions of tidvcrse chtlracter. 
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West Indies and the coasts contiguous to the Gulf of Mexico and the 
Caribbean Sen and of wireless messages from ships in these and 
Atlantic waters. The cable service was fairly good, but, as bereto- 
fore, inordinate delays in receipt of ship messages were experienced, 
largely due to static electricity which prevails during the surnlner 
months. It is not likely much improvement will occur until this 
handicap to prompt transmission is eliminated. 

WEATHER BUREAU TELEGRAPH AND TELEPHONE LINES. 

On the whole, these lines served satisfactorily the pur oses foi* 
which they were constructed, namely, transmission to and ! 'roni IS?* 
lated stations on the Atlantic and Pacific coasts and in Lake MidIl- 
.gun, of meteorolo ical reports, stornr warnings, vessel and wreck 

l'he conductor used for many years for telogruphing in the sub- 
marine cable connectin 7 Block Island, R. I., with the m a i n l a d  

ermanently disabled on March 26 last. The Coast CJuard imine- 
%ate17 offered to attempt repair, but becausa of unforeseen troub!es 
ap maring in the machinery of the cable ship, repair was necessardY 

reports, and misce 7 laneous Government and coinrnercial messages. 

however, developed trou e le for a while in the fall of 1922 and becanlo 

de i erred for several months. I n  the meantime all telegrxms had to 
to and from the island. The conductor was repaired 
is now giving good service. It is liable, however, tQ 
any time because of rogressive electrolysis. I n  order 

in the summer, may be adequately taken care of, a ne6 
increased capacity should be laid by a commercial 

This situation was presented several years 
the commercial companies directly interested 

that the large amount of telegrapi and telephone business O f f  wed7 

without result. Two of the three conductors in this cable are leased 
t o  the New England Telephone & Tele raph Co. for telephone pur- 

!e compelled to terminate the lease and to assume entira control and 
operation and to build or lease land lines on the island arid mainland 
in order to connect with a telegraph office. 

Three other cables owned and operated by the bureau R S  telephone 
lines, viz, those connecting Beaver Island and North and South 
Manitou Islands, Lake Michigan, with the mainland, worked without 
interruption during the entire year. The line from Point Iteyes to 
San Anselmo, Calif., connecting at t,lic latter point with San Fraii- 
cisco via tho Pacific Telephone & Telegraph Go., is also operated 
telephonically. Genernl conditions were improved by a rerouting of 
13 miles of the line and by substituting copper wire for the old gal- 
vtmized-iron wire formerly in use. The 10-mile telephone line be- 
tween Whitefish Point and Vermilion Point, Mich., was turned over 
to the Coast Guard March 1 , which has supplied and now owns practi- 
cally all the present material, 

TWO remaining lines are operated tele~aphicnlly, that between 
North Head and Fort Canby, Wash., 24 miles, connecting with Port- 
land, Oreg., by way of a Wsr Departinent cable across the Columbia 
River, ,thence by Western Union wire froin Fort Stephens, and the 

oses, and it is only a question of time w B en the Weather Bureau will 

line from Tatbosh Island to Port hngeles, about 90 miles in len 
These are not only vitally important to the Weather Bureau and 
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Government interests, but also ciurry a lurge volunie of commerci:~l 
business. 

Under changed operating condi6ions across the Columbia river, 
the cooperative ~rrnngenient with the Western Union 

for  all business trrunsactecl bcyond Fort Cmby, the tolls tiinoiinting 
to about $500 per annum. No revenue :iccrues to t h i s  lino, cscrpt $00 
per annum for its use by the telegraph company for  comnicrcinl 
busincss. 

Frequent reconstruction and  repnir rno1-k has nlwa,ys been ncces- 
snry on the Tatoosh-Port Angeles live because of its location, in 
rough voodland territory. Devastation by heavy storms winch 
occur during the winter m c l  spring and daniago resulting froin log- 
ging operations constitute thr chief causes, of trouble. The usual 
anioimt of this work was acconiplislied during tlie past year. The 
winter repair statipn tit Sckiou, lnidwny htween Clallam Bay and 
Neah Ray, and that at, Twin mere closed ,June 30. T h o  repair work 
of the sections will be do110 by employees at  the stntions on each side, 
thus enlarging the itreas of the several srctions concerned and roduc- 
ing to some extent operating costs. Reronting nn,d improving the 
county roads is still in progr&ss, and ss this work IS completed in R 
section relocation nlong tlirsc r o d s  of the telegraph lins follows. 

The  Government receipts f 1.0111 all lines for commercial messages 
Iiundled during the year amounted approximately to $4,853. Ex- 
penses of labor nnd material for ropair, recoiistruction, and relncn- 
tions amounted approximately to $4,000. 

Telegi-ap displacinF 1 Co. effcctive for many years, the Weather Bnrenu now pays 

NORFOLK-CAP#: ISGNRY-HATTERAS (VA.-N. C.) RRCTION (TBLEQRAPH) , 

Owing to imperfect mire conditions south of Coiist Guard station 
No. 179 during tlie first half of the year, considerable trouble was 
experienced in transmitting the large volume of biisiness.' transacted 
over this line. During the latter half of tho year 19 miles of new 
wire WHS strung, inany poles reset, and new insulators installed over 
portions of this section, resulting in further improved operating 
conditions. Tlw line is now in almost perfect working order, and 
when additional new insnlntors iind poles are instnlled, which it is 
expcctrcl will br done in tlic n c ~ r  fiitiire, the line should be in cscel- 
lent condition 1 hr~ugliout its length of npprosimately 170 miles. 

A new pole line was constructed nnd new copper wire strun for a 

"his installation takes the place of n cable heretofore used for Crans- 
mission across the inlet. The cable will be allowed to remain in 
place to be used in emergency cases. 

Some ehort but necessary changes were msde in the route of the 
line through the lighthouse reservation at Cnpe Henry ahd through 
the schoolhouse grounds a t  Hatteras. 
Six hundred yards of line were blown down about 200 miles south 

of Cape Henry in April. Temporary repairs were made at once, but 
permanent reconstruct ion work will be deferred until the coming 
autumn. Three hundred P O ~ O S  and accessories were urchased dur- 
ing the year, the greater part of them having dren, 8 y beon used in 
the reconstruction work above noted. 

distance of 14 miles across New Inlet, which has completely fil F ed up. 
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The line has been brought to its present satisfactory condition 
through the.fine coo eration of thi. Coast Guard, which is largely 

circuit is maintained thereon, connecting near the Hatteras station 
with the Coast Guard line to Morehead City, N. C. 

interested in the up i eep of the’pole line, as a inetallic telephone 

WHITEIISII POINT-VEIlhlILION POIKT (MICH.) SECTION (TELEPHONE). 

For a number of years past replacement of poles and wire have 
been made by the Coast Guard and a t  its expense as the old mate- 
rials became unserviccable. As practically none of the original line 
remained, jurisdiction and control o f ,  the present line was turned 
over to the Coast Guard on March 1, 1923. 

BEAVER ISWND-CH~~I1LEVOIS ( M I C € I . )  BECTION (TELEPHONE) ; NORTH AND SO1;TH 
UAWITOU-SLEEPING nE.\11 POINT (MICH.) BECTION (TELEPLIONE) , 

These lines, consisting of both cable arid land lilies, although cqn- 
structeci 18 and 20 years ago, respectively, worked satisf actorily 
throughout the year. The Rfanitou lines are operated by Coasr, 
Guard of-licials, mho pcriorrn the ~iecess~ry occasional work of rcpair 
and upkeep, the materials for which are supplied by the Weather 
Bureau, 

POINT REYES-SAN AR’SELBIO (CALIB.) SECTION (TELEPHONE). 

This line connects through tlic Sun Anselmo exchange of the 
Pacific Telephone & Telegraph Co. with the Weather Bureau oflice 
in San Francisco, and is uscd for transmission of meteorological 
observations, vessel aiid wreck reports, forecasts, and storm warn- 
ings. The Lighthouse and Coast Guard Services also have large 
nerd for its facilities, and the latter contributes extensively to its 
maintenance. No Commercial messages are handled. In February 
a section of 13 miles of wire was transferred from poles of tho 
Western Union Telegraph Co. to those of the Pacific Telephone 65 
Teleqraph Co., thus affording improved auditory and maintenance 
conditions, copper wire having been substituted for  galvanized-iron 
wire. Number of messages handled by the Weathrr Bureau, 1,481 ; 
cost of Weather Bureau of upkeep, $8.64. 

ALPP~NA-MInDTJ? IFjLAND-TI-1TJNDER DAY ISTu4ND (MICIr. ) SECTTON (TELEPHONE) . 
But little interruption occurred on either of these lines, except 

during a portion of the winter and in June. Tliis was. caused by 11 
defective conncction in the Alpena local exchange. 

During tlic year some repairs were made costing $97, but the ex- 
tensive reconstruction contemplated as referred to in the last report 
has been deferred, with the exprctation of accomplishing it dnring 
the coming autumn. 

By means of the two lines of 273 miles i n  length, including 54 
miles of submarine cable, marine interests RL’C greatly benefited, as 
they not only enable the burctw to display storm warnings, but 
also to obtain accurate information regarding weather conditions 
from ( ncli point for dissemination. 
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NOII’IW IIICAI)-IWILT ~ 4 x 1 3 ~  (IVASII.) BEC‘I‘ION (TET~EGRAPH).  

Since January 1 of this yew the reciprocal nrrungenient between 
the Weather Bureau and the Western Union Telegraph Co. for 
service between Portland and North I-Iend became inoperative be- 
cause of the decision of the War Department to assess tlie latter 
company a definite annual sum for use of its cable acms  the Colum- 
bia Rivclr for transinission of commercial business. Pi-eviously the 
telegraph company had free use of cable facilities, first of the 
7VecLtlier Bureau cablo and later of tlic War Departinent cable, in 
return for free use by tho Wentlirr Buiwu of wire facilities betwep 
Fort Stevens and Portland. This chaiine has not ttffwted transmis- 
sion of Wcatlier Bure:tu busincss, whicfi continues to be transacted 
directly between the Weather Bureau ofic?s at  North Head and Port- 
land, but greater cost is entailod. 

The Weather T3nreau land-line facilities betmeen Fort  Canby and 
North Hoad arc utilized by t h ~  telegraph company for a noininal 
consideration. Inlmxption be twen  North Rcud and Portland 
totaled 1’75 liours, nearly nll of vhich occurred on tho Washington 
side of the Columbia River. 

Coinmercial business incrc:wcl greatly during the last throe 
iiiontlis of tlic yew, owing to bettor fwilities for communication 
with Alaska a i d  with ships having been provided in the rebuilding 
of tlic n:iv:il radio station at North Rend, with which tlie Weather 
Bur: au wire connects. 

It s ~ e m s  unntlcessnry to givv detailed accounts of the several lines 
o p e r h d  by the bureau, as  these hzve been given in previous reports, 
and conditions are not rriaterially diffcrent a t  the prosent time. A 
list of the lines, however, is given below. 

Bloclc Island and ilfatwituclc Reach, R.  I.--l’elegruph line, two-wire, lensed to 
commercial compniiy for teleplionc c~oinmu~iicrition. 

N o r f o l k - C a p o  TTeiirfl, Vu., and Hatteras, N .  C.-Telegrnph Ilne. 
Tlrliif rpsh Point nit d Vernt ilioii 7’0 i )t 1 ,  1f icli .---l’elophone 1 ine. 
Beaver Island niid C k l l ’ k V O i X ,  d.licli.-l‘elephone. 
Nol’tA and Roufh illniiitou aiid Slocpkcn Bear Point, U ic*lc.-Telephone. 
Alpena, M i d d l e  Islalid, and Tltuizder I k q j  Islaizd, ~ficii.-Telepl~one. 
Poifat Relics aitd Run Atisclnw, GaZif.---Telephonc, 
N o r t h  Bend rrnd Po?+ Gnizh?~,  ’Ilraslt.--Tclefrnp1i. 
Totooeh Iklnad niid Port Angeles, Wash.-Telegraph. 

AEROLOGICAL INVESTIGATIONS. 

Free-air observations by incans of lcitm and balloons were coii- 
tinued throughout the year. This work has become an important 
integral art of the Weatlier Riweau’s program. 

13rokon Arrow, Oltla.; Dresel, Nebr.; Due West, S. C.; Ellen ale, 
N. Dalr. : Groesbeclr, Tcs. ; and Roynl Center, Ind. Kite flights are 
made daily, whenever possible, and in addition, when conditions are 
favorable, continuous series of flights are inade for periods of 24 
to 36 hours. Records of air pressure, temperature, humidity, and 
wind are thus obtained. 

PILOT-BALLOON STATIONS.-obSerVatiOnS by means of pilot bal- 
loons were made at  the six kite stations, above listed, and at Burling- 
ton, Vt.; Denver, Colo.; Ithacn, N. Y,; Key West, FIR.; Lansing, 

I<ITE TATIONS.-ObSorVutiOnS With kites Were 1)I.llade l’ejiUhr1 at 
i K  

J 
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Mich.; Madison, Wis.; S i n  Francisco, Calif.; San Juan, P. R.; 
and Washington, D. C. The observations are made twice daily at 
the six kite stations and at  Key West, Fla., and Washington, D. c.9 
and once each day at the remaining stations, and the computed wind 
conditions at various heights are telegra lied to district forecast 
centers at Washington, D. C.; Chicago, !&.; and San Francisco, 
Calif. ; where they form the basis for “ flying weather ” forecasts 
issued to the military, naval, and postal aviation services. 

Specjal observations have been made, when requested, for use in 
connection with long-distance flights, free-balldon races, etc. 

Observations with two theodolites have been continued, whenevei’ 
opportunity afforded, in order to check the accuracy of the formula 
for.rate of ascent of balloons and the behavior of the balloons them- 
selves a t  high altitudes. These observations have shown that the 
revised rate of ascent formula gives extremely reliable results, except 
when there are pronounced vertical movements in the atmosphere. 
Even then the error is appreciable only in the lower layers. 

C ~ ~ P E R A T I ~ N . - - E ~ ~  ective cooperation with the Army ’ and Navy 
meteorological services has been continued throuwhout the year. 
Each of these services maintains a number of pilot-?dloon stations, 
whose primary purpose is t,o furnish data of immediate local in- 
terest to aviators at flying fields. These observations are also tele- 
graphed to district forecast centers of the Weather Bureau for use 
in issuing “flying weather” forecasts. They thus su plement, in 
R very helpful way, the observations made a t  Weather ii ureau aero- 
logical stations. I n  addition to the stations in the United States 
proper the Navy maintains one at Santo Domingo, Dominican Re- 
public, and one at  Coco Solo, Canal Zone, which, togeiher with 
those of the Weather Bureaii at San .Juan, P. R., and Key West, 
Fla., furnish information of value in connection with the de- 
velopment and movement of hurricanes. A much larger numbcr. 
of stations is necessary, however, to malm this service as effective as 
i t  should be. 

I n  coo eration with representatives of the United States Ail- 

studied in connection with the Weather Bureau’s kite an balloon 
data, and the results of this investigation were published under tho 
title “The Wind Factor in Flight: An Analysis of Ono Year’s 
Record of the Air Mail.” . 

The official in charge of aei.ologica1 investigation is the Weather 
Bureau representative on a scctionnl commi tter that is preparing 
an aeronautical safety code. The committee is composed of rrprc- 
sentatives of the Departments of War, Navy, Commerce, and Post 
Office, the Society of Automotive Ihpineers, the National Aeronant- 
ical Association, and aircraft mnnufactuwi~a. The code, when com- 
pleted, will rovide regulations for the design nnd manufacture of 
aircraft, qu&cations of pilots, establishment of airdroines and nir- 
ways, and dissemination of metmrdogical foiwasks and warnings, 
etc. 

CENTRAL OFFICE.-AII observations made at  kite R I Z ~  bnlloon stn- 
tions by the Army and Navy, as mi2 as hy the Weather Bureau, are 
forwarded to  the central office OF the Weather Birosu for find 
reduction and study. Data based upon these obserwtions are fur- 
nished in answer to numerous jnqiirirs. not only from other Gov- 

i f  

Service, t YI e air-mail flight records for one year were anal zed and 
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ernment departments but from cominercitil aviation concerns as well. 
In  many cases reprints of special discussions tind sunim:iries WI’P 
ipsued in answer to  these requests. 

Wol*lr lias been continned on the preparation o€ :I sulninary en- 
titled “An Aerologicnl Swvey of tlie United States.” Who11 coni- 
l)letrd, this will contain tlir 1-rsnlts of all frcc-air obsrrvxtions niade 
in this country. 

Tlie publication of iiiontlily siiinnia~~ic~s of free-air conditions in 
current issues of tlie hh.mthly \\’c:itlic?r Review \vas brgun in ,Jtiiiiini*y, 
1922, and has been continued. 

During the year thoro \viis hoiight to coinplration an oxlitiiistiw 
study of the I d t i t h n s  rxisting l)etwt?cn sui*fnco winds tint1 teiiiprrn- 
tures on the one liiind, :tint1 ii-re-nir pressiwes on tlic other, the 1)ur- 
pose being to iiialrc possible the construction of wssiire niaps for 

Supplement No. 21, rntitled “ Tlic Preparation :ind Significnnce of 
Tpree-Air Pressure Maps for tlie Centrnl and Ihstern United States.” 
A preliminary qplicatioii has yielded encouraging results, and i t  
is believed that  with Purther extension of tlir study iinportant and 
vnluuble nids to forectisters will hr provided. 

upper levels for iise in forecasting. This lius t een publislird HS 

CLIMATOLOGICAL DIVISION. 

M E T E O R O L O G I ~ L  REPORTS. 

The work of checlring receipt of and tlie extimination of meteoro- 
logical forms from all classes of stntions, the prepmition of letters 
correcting errors discovered in these reports, their filing, and final 
assemblage and binding for piwervnt ion h v e  gone foiv~nrd proiiiptly, 
and the several processes of accomplishing thesr ni-e ns nrar u p  to 
tlLte as feasible. 

PUBLICATIONS. 

The Annual Rrport of the Chief of I3~rea1.1, 1991-22, was prep:ired 
iind printccl as u s i d ,  ;ind special effort w:is niudc to innkc the chap- 
ters on windstorms, liail, etc., as complete as possible. 

The suniinai~irs of o1im:Ltologicril dnta f 1-0111 tlir vnrious Stntrs w e i ~  
published without material clir~nge from the style lnst adopted. A 
useful feature of the climatological data for the California section 
wtis provided for  in the form of tin iinnuul sunininrg sliowing by 
iiiont lis n n d  for the season the precipitation for tlitit section durin 
the rainfall sanson 1021-22-tliat is, from J ~ l y  1 to June 30-insten 
of for the cdendnr yew. ‘I’liis sunimary is issued as promptJy as 
possible after July 1, tmtl givrs to tlioso interested in tho seasonit1 
distribution of preci )it:ition in tlint State tlie ewliest possible fiicts. 
The publication lias i c m  well ivoeivcd by the watrr interests of the 
State and miy be est ended, if found desirtiblc, into otlicr PiLcific 
States where precipittition conditions tire siniilnr to those oil Cali- 
fornin. 

A spcicial efI’ort wiis in:& at, tlie close of 1022 to liave printed for 
each of Ilie regiilar sttitions qn annntil suiilmary of station weather 
data for tlitit yenr, togrtlier with ttibles of monthly and annual nienns 
of temperature rind niontldy nnd nnnual totals of precipitation, for 
tho entire period of observations a t  tlie respective stations, as these 
data, particularly those of tlio niontlily and t~nnual  temperatures, 

8 
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heretof ore had not appcared in convenient form for distribution 
and study. This work was acco~nplished largely by the 1iearftY 
cooperation of the ofice forces a t  the various stations rovided ~ l t h  
printing facilities, and much credit is due station o lc ia l s  for the 
s irit of cooperation exhibited, particular attention being invited to 

printed. These reports serve many needs at  the stations and are 
greatly in deinand for answering questions concerning local weather/ 
conditions. 

The gathering of ~ w a t h e r  data by our large ~ n y  of cooperative 
observers progressed ns usi~al, thou,$ no great effort was made to 
extend this work, save in a few localities where the absence of a per- 
manent population interferes with the collectioii of continuous datp. 

As indicating the increasing deiritinds for we:itlicr information 111 
connection with business interests, attention is invited to the numer- 
ous requests for  the opening of new observing st:ttioiis and the will- 
ingness of individuals, companies, and other orgmizntions to furnish, 
without cost to the Government, the ncccssary outfit of instruments, 
provided the bureau will advise as to the selection of the necesstu.)' 
:t paratus, supervise its exposuru, and 11:~vc gcnernl control of the 
o servations in order to assure the collection of reliable data. The 
country is mainly so well covered with reporting stations that  no 
material extensions tire required, nnd snch new stations as are being, 
opened, particularly those recording t einpci*:Ltiwe, are mainly a t  the 
expense of those requiring the service. 

Cordial cooperation continues with mmiy clepartnients and bureaus 
of the Government in  securing observations f rom localities which 
otherwise would bc. unrepresented on account of scnrcjty of popula- 
tion. This is particularly the case with the Forest nnd Indian Serv- 
ices, whose employees cover areas having no stable, pop111 a t' ion. 

t I p  ie  Fo r t  Worth, Tex., office, where more than 20 such reports mere 

COOPERATIVE WORK. 

INSPECTION OF COOPERATIVE STATIONS. 

O n  account of lack of sufficient funds for several years, the inspec- 
tion of cooperative stations has been badly h:mdicappecl, and a cry- 
ing need for  wholesale inspe$ioiis is now apparent. As stated in 
previous reports, such inspections tare necessary to estdlisli that per- 
sonal connection between the bureuu and the cooperntive observer 
n-hich seems so necessary to perniunent cooperat ion. In fact, tho 
lack of this contact is believed to be the wealrest, point now existing in 
our system of cooperation in collecting wratlier c1;Lt:i. 

WEATHER INSURANCE. 

'I'hc dcm;mils of tlir public fo r  pmtclc.1 ion on accoiint of changes 
in the weather, in every concc~ivnl)l~ miinner, have necessitated on 
the par t  of inswing companies tlie collrction and Careful study 
of precipitation statistics, :\nd ninny calls have h e n  inrtde on this 
division, AS well :IS the vnrioiis stations, for data on the distribution 
of precipitation chiring the r:irioiis parts of t lie (lay and otherwise, 
in  order to arrivc a t  rates reasonable to thaw scclring protection 
and safe to  the insuring conipanios. The gcnercal inatter of rain 
insurance has necessarily entered into the firld of our cooperative 
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observers, who receive intiny requests for statements concerning 
the precipitation for certain specified periods. These requests will 
donbtless greatly increase as this form of protection grows, and it 
promises serious complications in the way of payment for service, 
possible errors of record clue to  attempts to secure data for other 
thnn tho regiilar hours of observation, etc. 

SPECIAL WORK ACCOMPLISHED DURING THE YEAR. 

The preparation of the daily norinals of inasiinum, minimum, and 
mean teniperntures was continued during the year, the reduction of 
the shoit-record stations to the full 46-year period being a task 
of great magnitude, and only slow progress has been possible owing 
to ress of current work. 'he reprinting of the sect ions of Bulletin W, which litid inacle good 
progress during the mxeding year, made little advance during tlie 
fiscal year just close&, on account of lack of funds. The printing 
of 25 additional of these sections was authorized iiear the close of 
tho year., but t h y  still rcmnin unprinted. 

The pr?gritln outlined some years ago for collecting, tabulating, 
and printing of weather statistics from foreign countries was taken 
up during the fiscal year just closed by tlie assigiiment to tlio division 
of an assistant versed in such matters. Considerable progress has 
been innde in tisseinbling the dntn for the Central and Sonth Aineri- 
can States, and one section, that on Central American States and 
adjacent aretis, has been published in the Weather Review and 
separates obtained for distribution as required. Other sections for 
the principal South hinerican countries are mainly ready for ubli- 

ing from other sources tlinn our library affords. 
A proposed section covering the islands of the Pacific is also well: 

on the road to completion. 

cation, but, are being held for additional data that inay be fort I f  icom- 

THE MONTHLY WEATHER REVIEW AND PRINTING. 

Tlie Montlily Wwtlicr Itcoiew, now in its fifty-first yew of ubli- 
cation, continues t o  servo as :in im ortant inediuiri in the di rp usion 
of information concerning the resu f ts of research in meteorology in 
all parts of the civiIized n*orld. I t  also enables tlie United States to 
meet its interncitionul obligations to funiish other nations and Gov- 
ernments with a statistical r6siiii16 of the  meteorology and cliina- 
tology of an importnnt ptirt of the North Ainericnn Continent. 

The number of copies of tlw :ibovc-iiuinrd. publication that sliall 
be printed $or. free t3isiribntjoii 1111s been I j i i u t ~ d ,  As tlie dcriiniid 
for it increases it bccoiiics embarrnssing to distinguish betweon those 
who should rrccivo it grnl is and thoso who should be required to sub- 
scribe for it throngh tlie Superintendent of Docuinants. Tlic expo- 
ricnce o f  the bureau lends to the belief that the tiiiic is fwt approacli- 
ing .wlicn free distribntion to individuuls as suoli niust be restricted 
to tliosc wlio cnn qurili fy  under crrtain brond requirements, such, for 
exnni1de, as being a collaborator or cooperator with tho btirenu, an 
ediicntionril institiit ion offcring a course in inetoorology, libraries, 
m d  worlrers in agricultnrul colleges and eq~eriment stations. 

On account of the s ecitil courses being given by educutioiinl in- 
stitutions througliout t 5 ie country in meteorology and kindred sub- 
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jects, the demand for dl publications l ins  increased considerably. It 
has been !he policy to comply with these requests in such nuinbers 
as the esisting regulations will permit. Applications for publica- 
tions from intlividnals receive prompt aiid careful attention. I n  Case 
the publications a r ~  exhaiist ed or can not be supplied the :tpplicant 
is so advised. 

During the year stveral new pu~)~ications were printecl, inclndi% 
a. chart of Drscription of CIout~ ~ o r n i s  :md two Monthly Weatller 
Review Supplements, entitled ‘‘ Tlie Spring Floods of 1922 ” and 
“ Thermwl Belts and Ihi i t ,  Growing in North Carolina.” Tliese, 
supplements contain vduabIe meteorological data for wlricli the!@ 
has been a consitlwable number of requests from instil utions, e W -  
neers, and specinlists in this particular worlr. 

Paid subscriptions for the daily weather map Ii:~ve increased. In- 
surance companies, specializing in rain insurance, have found the 
daily weather map and climatological statistics an important factor 
in their work. Tlie increase in subscriptions for the MoiitlllY 
Weather Review through the Superintendent of Documents has inad8 
it necessary to furnish additional copies to meet tlie public denlan$ 
The present subscription price of the Monthly weather Eeview 1s 
$1.50 per year, payable in advance to tlie Superintendent of Docu- 
ments, Government Printling Ofico, Washington, D. C. Tlie Monthly 
Weather Review Supplements are available for purchase through 
that ofice at a price furnished upon application, provided the edi- 
tion is not exhausted. They are not included in tlie subscription for 
the Monthly Weather Review. The mailing lists of the Vlreatlier 
Bureau have been revised and brought up to date, resulting in the 
discontinuance of a number of subscriptions. 

Under the regulations prescribed by the congressionul Joint Com- 
mittee on Printing, quarterly printing-plant reports and annual 
inventory reports Prom 97 field stations and the printing office, Wash- 
ington, I>. C., mere rendered to tlie chief; Division of Publications, 
Department of Agriculture, for transmittal to the committee. The 
data furnished on each of these quarterly reports include number 
of jobs, total number of copies, number of typo pages per .copy, nim- 
ber of illustrations, total cost of printing and binding, editorial cost? 
aiid the proportionate salary for the quarter, and number of 
employees engaged on the worlr. Samples of all work performed 
during tho qiinrtw arc attached to these repcrts. The inventory 
report rendered anniinlly includes the printing :ind material, and 
equipment on each of the field stations and tlie printing oflice,. Wash- 
ington, D. C., with the cost of eacli item of ninchinery or equipment, 
:ind the estiniatcd value at  the present time. These reports also show 
whether the plant is housed in a Government-owned building or 
rented property. Contract-printing and printing-machinery reports 
are also rendered quarterly. 

INVESTIGATIONS I N  SEISMOLOGY AND VOLCANOLOGY. 

The important woi*lr of collecting and publishing earthqualrc data, 
be un December 1, 1014, has been continued during the year. 

fnstrumentd records have been obtained by instruments owned 
and operated by tho Weather Bureau at Washington, D. C.; North- 
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field, Vt. ; and Cliicago, 111. Similar data Ii~ive been secured for publi- 
cation from v:i~*ious seisinic observatories distributed from P:in:unn 
to Ctinada and from the I-Itiwaiinii Isl:in& to Porto Rico. 

Tlie noniastl-~inientnl rcports rendei*ed b y  t lie regnlnr t~nd  coopern- 
tive observcArs of the Weiitlier B~II’PRU rccoriled 84 separtite earth- 
qnalres strong rnougli to 1)e felt by thc nn:iidrd scnscs in coiitiimital 
IJnitcd States during the culendar ycw 1022. Although some of 
thesc were felt ovei. wide  reas as, noiir resulted in npprecinble danuige. 
No important enrt1iqiial;rs occwrecl in our out lying possessions. 

Special investigntions and observations of volcanic plienoiiienn 
have been steadily conducted tit 1~il:iur:i. In the niuin, activities nt 
tliis place havo been mild, and :it the tinic of this rrpoi-t the volcai?o 
is practically dormnnt. 

LIBRARY. 

During the lisc:iI year 068 hooks and 1):iniphlrt s wrt’  nddrd to 
the library, bringing thc total sti~ength of thc collection iip to ;il,out 
42 000 volumes. in addition to t ~ w r  b o o ~ s ,  wliic1i ai-e ~ ; r p t  a t  t ~ i c  ccintrnl ofice in 
Washington, though av:iilnLlr fol- loaii to stations, tliei-e 1i:~ve ltrcn 
issiird to stations f o r  pn.niniicnt iise driring thc  pwt 25 yenis inorc 
thtin 11,000 boolrs, grnrric:iIly dcscribrtl :is “ station textbooks.” 
Allowing for  boolrs witlidrawn, discnrdctl, lost, rtc., thr number ott 
sach hoolrs now pcrni:inent Iy drpositetl ;it IVctitlic?r I 3 i i i w u  stat ions 
is estimated at  nioie t h n  8,000, not inclnding files of Wentlier 
hre tk t t  pnhlic~ations and vnrious misccllanc~ous ~ioolss of which no 
record is kcpt at tlie centi*td office. An wpccinlly strong col1cctio:i 
of meteorologicnl 1itrratiii.c hns hrrn assrin1)lrd :it Ihr Cliicngo st:\- 
tion. This collection contains ninny Y ~ I I V  1voi~ks, inrlnding files of 
the lending mrtrorological joiii*n:ils and foivign officinl repoits, :mil 
has heen gnthrrcd to  SO~I’C :IS n i’rscrvc 1 il)~*i\l*~r, Eronl which books 
~-oulCl be transfriwd to 1111. nutin lil,rni*y in W:ishii~g$on in casr of 

Sf ation libr:ii*icri tirr riscd to sonic cs.trn1 
hy thr  pu1)Iic as well ns by tlic priwmirl of t l io st:itions. Inquiries 
for mrtc~oi~ologictil in Foiatntion ncldlwsrtl to thr crntr:il officr i i w  j i i  
11iniiy cmcs tinswrrrd by r r f r i ~ i n g  the inqnii*ri~s to 1)oolrs ncccssihlc 
wt Wrathci~ 13ui*c:1ir stations. 

* by fiw. 

OCEAN METEOROLOGY. 

This  work is snstainrd by the cordial cooperation of many sliip- 
mt1ste;l.s m:iking daily observations :it, Crrzcnwicli nom. The nuinbor 
of reports rcmderd was ndequntely mnintnined, in so f a r  as tliv 
regions tr:117crsed by the principal trade routes were concerned, and 
the intitter fnrnislied €01. periodical public&on on tlie Pilot, Charts 
:Ind clse.vvhcre was prepnred in the usud manner, and tho Hydro- 
gr:ipliic Officc w:is nssistccl in thc rcvision of texts relrit,ing to cyclonic 
storms for its piiblications. 

An important frnturc of work ~iccoinplished during the yctir mns 
the preparation of :i coinpreliensive nrticla on the tropical storiris of 
the eastern North Pacific Ocean, off the west coast of Mexico and 
Central AMerica. This work was undertnlten in the interest of tho 
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shipping in those waters, which has greatly increased in volume 
since the opening of the Panama Canal. 

Reqwsts have recently bcen renewed for the Weather Bureau to 
increase its contributions of data relating to world meteorolo@ 
Further participation in this work, however, must await increase of 
force. 

INSTRUMENT DIVISION. 

THE INBTT~UMENT INl~uKmY.--Conditions during and iminediatelY 
following the war which niade it difficult to obtain instruments fronl 
Europe have been followed by the stimulating effcct creatrd by de- 
mands from the Army, Navy, Air Service, and Shipping Board, and 
from industrial concerns, for nieteorological instruments. American 
manuhcturors have hence been justified in undertaking the manu- 
facttire of instruments 1ien.tofore largely imported, so that prac- 
tically all the instruments used by the Weather Bureau are now 
obtainablr in this country. Rowever, cloclts for  the recording cylin- 
ders of thermographs and barographs await further development, 
and them is considerable promiso along these linrs also. The pr. sent 
tariff schedule requires the various br:~nclirs of th,. Government to 
pay from their appro riations the same imporl duties as are paid by 

purchasing instruments abroad, and such conditions are ftworable 
to the u building of n stable and dependable mr teorological instru- 

The storm-warning display rquip~nent, which was thoroughly ovw- 
hauled several years ago, has required little repair, rxcept on the 
Gulf coast, where changes in organization and the rapid detoriora- 
tion of ironwork havc required a considerable number of replnce- 
ments. Tho three-lantern systrm of display, now in satisfactory 
oporgtion throughout the bureau, has not been found unduly ox- 
pensive to  maintain. 

Exqosures of instruments a t  a number of first-order stations are 
becoming impaired b the rapidly increasing erection of high office 

the higher building. While the wind instruments are given a better 
exposure by such a removal, the rain-gauge exposure is seriously 
impaired. Meteorological stations in parks or suburban observa- 
tories offer the best solution of the problem of securing sound meto- 
orological data in the large cities. 

The evaporation program inaugurated jn 1916 has been continued, 
with about 50 stations rendering regular reports, which are ublished 

sions, The data being accumulated are of much value, particularly 
at this time of increased jnterest in water resources. A careful digest 
of accumulated evaporation records is much needed. 

Measurements of rainfall for short periods at places where outdoor 
events are insured against rainfall are in incyeasing demand. The 
conditions set forth in insurance policies require exactness, xwticu- 
larly as to time, while the large amounts sometimes name$ in the 
policies justify unusual precautions against unauthorized interfer- 
ence. Three of the weighing-recording gauges described in Circular 

anyone else;. lience t f )ere is no iinnncial advantage, to  a bureau in 

InJnt in s ustry in this country. 

buildings. The Frob 9 em is not solved by moving the instruments to 

jn the State section re orts. Many requests for additiona T stations 
have had to be refuse if because funds were not available for exten- 
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E, Instrument Division, have been issued for this purpose, and, in an 
offort to  secure a less expensive gauge tlitit would assist observers, an 
&-inch auge has been fitted with 1111 attachment that automatically 

ance period and out of the tube at  the end of tlie period. 
The investightions in ancinometry by Messrs. Fergusson and 

Covert, begnn in 1922, nre nearly completecl. Final corrections for 
the present standard and many other patterns luive been detcrniined 
throughout the rtinge of the natural mind for the first time in tlie 
history of anemometry, and from n group o €  instruments of an 
improved pattern it is esprctecl that there will be selected a new 
standard whosr indicntions will be mort? nrnrly constant tlinn those 
of the present standnrd. This worlr has been inade possible by tho 
kind coo eration of the Bureau of Standards. 

The a 1 vice of the Weather I3urctiu is h i n g  sought with incrensing 
frequency regarding w r ~ y s  nncl menns for prot tion ap i i i s t  light- 
ning, which inqiiirlc.~ arc 1:trgrly diir to the rstensivc, circultition of 
Farmers’ Bulletin No. 842, ‘‘ Modern Metliods of Protection Against 
Lightning.” 

During tlir piis1 y w r  :ind n I d f  Roy N. Covert has re wcsentcd 
the Weathrr I3ureau on a sectional coniniittee of the x merican 
Ihiginecriiig Sinnctnrds Comniittrr, which is clereloping n standnrd 
for the protection of buildings and other pivperty :igttinst lightning. 
The American Institiitc of Elrctricnl Enginrrrs and I3urenu of 
Standards are acting as sponsoiss for this standard, which should 
be available for public use (luring 1024. As stated in the iptroduc- 
tion to the sttinclnrd, its purpose is to promote the prevention of 
fire and other loss fi-om lightning by directinv attention to the best 
available means of protection. I’rnctically 8 1  organiz~tions inter- 
csted in protection against lighining are ~*cprcsi~nted on the sec- 
tional committee. 

The  exhibit work of the Weather 13ureau is now merged with 
the eneral exhibit work of the departnicnt, exhibits being intide 
large 9 y by subjects rnther tEim by burcniis. Undrr the present plan 
:L committee is created for each nitijor exhibit, with a representative 
from each bureau of the clepai-tment, to bring before the general 
committeo the facts that  his bureau can contribute. The chief of 
the Instrument Division is the Wrnthcr Rurcnii ~~epresent  a t’ 1\’e 011 
committees now preparing the 1923-24 exhibits. 

shifts t Y io flow to the measuring tube at the beginning of the insur- 

SOLAR RADIATION INVESTIGATIONS. 

As in past yei~rs, tlie intensity of solar radiation a t  normal inci- 
dence has been measured on dnys when the sky mns free from clouds 
at , Washington, D. C. ; Madison, Wis. ; and Lincoln, Nebr. Tho 
total radiation received on a horizontal surfwe directly from the sun 
and diffusely from the sky hits also been continuonsly recorded by 
automatic instruments. The rcsiilts have been published each month 
in the Monthly Weather Review. 

A thermoelectric pyrheliometer has  been devised and copstruoted 
in the Weather Burenu machine shop for  uso in connection with t i  
recordin voltmeter to obtain continuous records, not only of the 
total rn if iation I-eceived on ii liorizonttil surftice but nlso of the in- 
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tensity of solar radiation at  noriiial incidence. Pyrheliometers of 
this type are now in use at  Washington; one has been furnished to 

Edgewood, Md., and two others are about ready to be installed fit 
the Weather Bureau observatories ;it the IJniversity of Chlca@ 
Chicago, Ill., and in Central Park, New York. A description of chis 
pyrheliometer has been published in the Monthly Weather Revlelv 
for May, 1023, and in the Journal of tlic Optic:il Society of Ainerictl? 
and Review of Scientific Instruments for September, 1023. 

A convenient method has been dcviscd for tlie determination of tho 
intensity of daj7light that may be espectcd at winclow openings in t l ~  
country, on cit streets, or on open or closed coiwts. Briefly stated? 

illumination made by the 1Vg:tth~r 13ure:in in  r( nt, y e w s  and de?<- 
minations by the Weather Uu~~caii  and otliws o i c  coofiicient of dlf- 
fuse reflection of different mnterixls to c~rte~wiinc tlie briglitness of th’ 
various surfaces thzt are visible from :z window, such as sky siirfaco? 
lawn or street surface, the walls of l~iiildings, c . A complete denl- 
onstration of this method hns l m n  prcparctl for pub1ic:ttion ii? f i n  

early number of the ,Journal of tlie Illurninnt,ing I4hgineering SocietJ’. 
The Weather 13nrean i*ecc?ived 1 of the 12 Owens dust counters 

which were distxibiited to observatories in  12 c~ifferent countries -1)~’ 
the 13urcau of Section (C) , Rfetcw*ology, of the Intcmiational Ui1l(Jl1 
of Geodesy slid Geoyhy~ics :ind is taking part in an internation:Ll 
investigation of the dust con1 cnt of 1 lie :itiriosphc?re. Since Decel?- 
ber 7, 1922, a determination of the nninbrr of dust, pai*tjcles per clxblc 
centimeter lias been macle on e;iq~i worlcing day and t ~ i e  c~ ia rac t e~  of 
the particles noted. Most of the cleterrninations have liecn math in IL 
suburb of W:ishingt,oii, but on sonre ci:tys measureiiients hnvct also 
been made on the street near the center of tlic city and also at th’ 
top of the Wnshington Monnnicnt, 500 fcet above the street levr1. 
‘I’li~*ough the cooperation of the Army Ail. Scrvice :L €ew esatnin:L- 
tions of tttmosplieric dust have b c w i  nittde dui-ing ai~.plaiie fl iglits W 
to a heiglit of 12,000 feet above sea levol, :md ai*rnngcments liave bc(:n 
niticlr for more obscrvations of this clitwactcr. For this purpose :I 
nioclificat ion of the Owens dust count cr lras 1)een dcsigned and coli- 
st ructed in the Weather J3ureati machine sliop. 

Besides city smoke itncl particles t akcn up f l w n  tho siirf:ice of th(’ 
enith by the wind, occasion:illy parLic1r.s tire fount1 that itppoar to I)? 
of volcanic origin or ov(w € ] m i  somc soiii’cr otlier than the earth. 

The investiget~on h w  spcciwl r(>frivnc(t to ;if rnospheric polliit ion i n  
citirs, and tdso to  at~iiosplioi*ic ti,:\nsl):~~’(.~~c., which is of prime impor- 
tcinct: to aviat om. 
In coopeixtion with tlic Clrcniictil Tiirl‘t~re Soi*vi(:e espt?rinie~~t,s 

w c r ~  conduclcd at tlic Edgewood Arsenal, Md., to determine the effi- 
ciency of a smoke barrage,. such as is employed by the Army to coVe1’ 
the movements of troops, In protecting orchnrds and other forms of 
vegetation from darnttge by frost. The results, which have been pre- 
pared for publicatlon,.confirm our previous conclusions that the most 
practical and economical method pf combntiii frost is to heat the 

the Chemical Warfare Service for experimental work at its a r ~ n a  1 7 

the method uti P izes the inensnrc~iients of sky bl-ightness tmd dayllgllt 

surface laycr of air by the combustioii of some B orm of cheap fuel. 

0 


